Connecting the cell cycle with cellular identity.
The remarkable ability of oocytes to reinstate the totipotent state from a unipotent somatic cell, allowing the cloning of animals and the generation of human stem cells, has fascinated scientists for decades. Due to the complexity of oocytes, it has remained challenging to understand the rapid reprogramming following nuclear transfer at a molecular level. Conversely, the detailed characterization of molecular mechanisms is also often insufficient to comprehend the functional relevance of a complex molecular process, such as the dissociation of transcription factors from chromatin during cell division, the role of chromatin modifications in cellular memory, or of cell type-specific DNA replication. This review attempts to bridge the gap between nuclear transfer and molecular biology by focusing on the role of the cell cycle in reprogramming.